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This invention provides protein and cDNA sequences of corn, rice and wheat 
NPRl proteins and genes, which have homol . to Arabidopsis thaliana 
NPRl. The invention also relates to the construction of a 
chimeric gene encoding all or a portion of the NPRl homolog, in 
sense or antisense orientation, wherein expression of the chimeric gene 
results in prodn. of altered levels of the NPRl in a transformed 
plant cell. The invention further relates to the use of the NPRl 
for inducing plant disease resisteuice. 

L3 ANSWER 21 OF 31 CAPLUS COPYRIGHT 2003 ACS 
AN 2000:772742 CAPLUS 
DN 133:330554 

TI Protein and cDNA sequences of corn NPRl gene and uses thereof in 

plant disease control 
IN Crane, Edmund H., Ill; Rice, Douglas A.; Simmons, Carl R.; Tossberg, John 

T.; Sandahl, Gary A.; Zhang, Lingyu 
PA Pioneer Hi-Bred International, Inc., USA 
SO PCT Int. Appl., 86 pp. 

CODEN: PIXXD2 
DT Patent 
LA English 
FAN.CNT 1 

PATENT NO. 



KIND DATE 



PI 



WO 2000065037 
WO 2000065037 



A2 
A3 



RW: 



PRAI 



AB 



AE, 
CZ, 
IS, 
MG, 
SL, 
KG, 
GH, 
DK, 
CG, 
US 6504084 
EP 1173575 
R: AT, 
IE, 

2000009980 
2002170094 

1999- 130692P 

2000- US10479 



AL, 
DE, 
JP, 
MK, 
TJ, 
KZ, 
GM, 
ES, 
CI, 



AT, 
DM, 
KG, 
MW, 
TR, 
RU, 
LS, 
FR, 
GA, 



20001102 
20010726 
AU, AZ, 



APPLICATION NO. DATE 
WO 2000-US10479 20000419 



EE, 
KP, 
MX, 
TT, 
TJ, 
MW, 
GB, 
GN, 



ES, 
KR, 
NO, 
TZ, 
TM 
SD, 
GR, 
GW, 



BA, 
FI, 
KZ, 
NZ, 
UA, 

SL, 
IE, 
ML, 



BB, 
GB, 
LC, 
PL, 
UG, 



BG, 
GE, 
LK, 
PT, 
UZ, 



BR, 
GH, 
LR, 
RO, 
VN, 



BY, 
GM, 
LS, 
RU, 
YU, 



CA, 
HR, 
LT, 
SD, 
ZA, 



CH, 
HU, 
LU, 
SE, 
ZW, 



CN, 
ID, 
LV, 
SG, 
AM, 



TZ, 
LU, 
NE, 



UG, 
MC, 
SN, 



ZW, 
NL, 
TD, 



AT, 
PT, 
TG 



BE, 
SE, 



CH, 
BF, 



BE, 

SI, 



FR, 



SZ, 
IT, 
MR, 

US 2000-551778 20000418 
EP 2000-928204 20000419 
GB, GR, IT, LI, LU, NL, SE, 



CR, 
IL, 
MA, 
SI, 
AZ, 

CY, 
BJ, 



CU, 
IN, 
MD, 
SK, 
BY, 

DE, 
CF, 



MC, PT, 



BR 

US 
US 
WO 



BR 2000-9980 
US 2002-47593 



20000419 
20020115 



com 



L3 
AN 
DN 
TI 

AU 

cs 

SO 

PB 
DT 
LA 
AB 



AM, 
DK, 
KE, 
MN, 
TM, 
MD, 
KE, 
FI, 
CM, 

Bl 20030107 
A2 20020123 
CH, DE, DK, ES, 
LT, LV, FI, RO 
A 20020409 
Al 20021114 
P 19990423 
W 20000419 

The invention provides protein and cDNA sequences of a novel 
NPRl gene. The present invention also provides methods and 
compns. relating to altering NPRl concn. and/or compn. of 
plants. The invention further provides recombinant expression cassettes, 
host cells, and transgenic plants. Addnl . , the present invention provides 
promoter elements capable of initiating constitutive expression of 
NPRl in a pleuit. Further, the present invention provides for 
methods for screening putative activators of a plant resistance pathway. 
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importemt regulatory component of systemic acquired resistance (SAR) . 
Mutations in the NPRl gene block the induction of SAR by the 
signal mol. salicylic acid (SA) , NPRl contains an ankyrin 
repeats and a BTB domain which are involved in interaction with other 
protein (s) . To further study the function of NPRl and the 
regulatory mechanism of SAR, we used both mol. and genetic approaches to 
identify addnl . SAR regulatory components. Through a yeast two-hybrid 
screen we found that NPRl interacts specifically with bZIP^ 
transcription factors. The involvement of bZIP transcription factors in 
controlling the SA- induced genes had been suggested by a no. of 
promoter studies performed on these genes . It was found that asl 
element, which is a binding site for bZIP transcription factors, is 
essential for SA- induced gene expression. In a genetic screen for 
suppressors of nprl, we found a mutsmt, snil, that restored the 
responsiveness to SAR induction in nprl. The genetic 

characteristics of the snil mutant and the sequence of SNIl suggest that 
the wild- type SNIl protein is a neg. regulator of SAR. We believe that 
SAR is controlled by both pos. regulators and neg. regulators. 
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AB The Arabidopsis NPRl/NIMl gene is a key regulator of systemic 
acquired resistance (SAR) . Over- express ion of NPRl leads to 
enhanced resistance in Arabidopsis. To investigate the role of 
NPRl in monocots, we over- expressed the Arabidopsis NPRl 
in rice and challenged the transgenic plants with Xanthomonas oryzae pv. 
oryzae (Xoo) , the rice bacterial blight pathogen. The transgenic plants 
displayed enhanced resistance to Xoo. RNA blot hybridization indicates 
that enhanced resistance requires expression of NPRl mRNA above 
a threshold level in rice. To identify components mediating the resistance 
controlled by NPRl, we used NPRl as bait in a yeast 
two-hybrid screen. We isolated four cDNA clones encoding rice NPRl 
interactors (named rTGA2.1, rTGA2.2, rTGA2.3 and rLG2) belonging to the 
bZIP family. rT6A2.1, rTGA2.2 and rTGA2.3 share 75, 76 and 78% identity 
with Arabidopsis TGA2, respectively. In contrast, rLG2 shares highest 
identity (81%) to the maize liguleless (LG2) gene product, which is 
involved in establishing the leaf blade-sheath boundary. The interaction 
of NPRl with the rice bZIP proteins in yeast was impaired by the 
nprl-1 and nprl -2 mutations, but not by the niml-4 
mutation. The NPRl-rTGA2.1 interaction was confirmed by an in 
vitro pull-down experiment. In gel mobility shift assays, rTGA2.1 binds to 
the rice RCHIO promoter and to a cis-element required 

sequence- specif ically for salicylic acid responsiveness. This is the first 
demonstration that the Arabidopsis NPRl gene can enhance disease 
resistance in a raonocot plant. These results also suggest that monocot and 
dicot plants share a conserved signal transduction pathway controlling 
NPRl-mediated resistance. 
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SO The Plant cell, July 2001. Vol. 13, No. 7. p. 1527-1539 
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AB The Arabidopsis NPRl gene is a positive regulator of inducible 
plant disease resistance. Expression of NPRl is induced by 
pathogen infection or treatment with defense -inducing compounds such as 
salicylic acid (SA) . Transgenic plants overexpressing NPRl 



exhibit enhanced resistance to broad spectrum of microbial pathogens, 

whereas plants under -expressing the gene are more susceptible to pathogen 

infection. These results suggest that regulation of NPRl gene 

expression is important for the activation of plant defense response. In 

the present study, we report the identification of W-box sequences in the 

promoter region of the NPRl gene that are recognized 

specifically by SA- induced WRKY DNA binding proteins from Arabidopsis. 

Mutations in these W-box sequences abolished their recognition by WRKY DNA 

binding proteins, rendered the promoter unable to activate a 

downstream reporter gene, and compromised the ability of NPRl to 

complement nprl mutants for SA- induced defense gene expression 

and disease resistance. These results provide strong evidence that certain 

WRKY genes act upstream of nprI and positively regulate its 

expression during the activation of plant defense responses. Consistent 

with this model, we found that SA- induced expression of a number of WRKY 

genes was independent of NPRl. 
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